A study on carcass and organ characteristics of broiler chicken fed boiled mango kernel composite meal (BMKCM) was carried out using complete randomized design (CRD). One hundred and eighty (180) broiler chickens were randomly allotted to four dietary treatments comprising of 0% (control), 10%, 15% and 20% inclusion levels of boiled mango kernel composite meal for T1, T2, T3 and T4 respectively. Each treatment was replicated thrice with fifteen (15) birds per replicate. The results of this study showed that there were no significant differences (P< 0.05) across treatments with respect to meat yield and meat distributions among carcass cut-off parts. In terms of organ weights, significant differences (P< 0.05) were observed in the heart, liver, kidney, spleen and gizzard weights, however, the result did not follow a regular pattern implying that, treatment would not have accounted for these differences. It is therefore concluded that, boiled mango kernel composite meal could be used up to 20% in the diets of broiler chickens without compromising the carcass and organ weights.
Introduction
Livestock feeds have become very expensive due to the high cost of conventional feedstuffs such as maize (Amao and Siyanbola, 2013; Daudu et al., 2015) . The focus in the livestock industry (involving intensive production) is on alternative feedstuff; mostly those that can reduce production cost though compare favourably in quality to the conventional feedstuffs (not being deleterious to the animal's health). The most relevant option to arrest the present feed crisis of livestock industry is by-product utilization. The use of these alternative feed stuffs in livestock feed production will cut down feed prices, thus, making them more affordable by livestock farmers (Amao and Siyanbola, 2013) . Mango kernel meets these requirements. Mango is an important fruit crop grown in the tropics mostly for its pulp. Mango belongs to the family Anacardiacea (Okpala, and Gibson-Umeh, 2013) . According to Diarra (2014) , mango seed (kernel) represents about 20-60% of the fruits, it has limited food or industrial use in most producing countries and is therefore wasted. The kernel is a good source of carbohydrate (58-80%), moderate protein (6-13%) and fat (6-16%) (Diarra and Usman, 2008) . Mango has the ability to supplement methionine and lysine which are limiting in plant protein feeds stuffs (Saleh and Bello, 2015) . Amao and Siyanbola (2013) , reported that mango kernel is consumed in India by human beings in the form of porridges but in Nigeria, tonnes of mango seed kernel are generated from the fruits annually as waste and thereby constituting environmental nuisance (Kayode and Sani, 2008) . Diarra et al. (2011) reported that 50% and 75% of maize can be replaced by mango seed kernel in broiler chicken starter and finisher diets respectively without adverse effect. The outstanding factors favouring the use of mango seed kernel meal as feed ingredients are its high energy contents, poor utilization by man and the facts that its production period (April-July) coincides with critical period for grain supply. Therefore, effort to substitute maize in poultry feed will significantly reduce the cost of production. The aim of this study is to determine the effect of various inclusion levels of boiled mango kernel composite meal on carcass and organs characteristics of broiler chicken as a replacement for maize.
Materials and Methods
The study was carried out in the poultry unit of Livestock Teaching and Research Farm, Federal University of Agriculture, Makurdi, Benue State, Nigeria. Makurdi is located in the middle belt region of Nigeria. Its geographic coordinates are latitude 7° 44' North, longitude 8° 32' East and has 104 meters elevation above the sea level. It has mean rainfall of 1259-2000mm and mean annual temperature range of 23 0 C to 32 0 C. The rainy period is between April to October and dry period from November to March (Anon, 2004) . Mango seeds were collected during the month of May (peak of the mango season) in Gboko Local Government Area of Benue State, Nigeria. Mango kernel was removed by cracking manually with the aid of hammer. The water was allowed to boil (100 0 C) before introducing mango kernel. Mango kernel was cooked for 20munites and rinsed thoroughly with cold water accompanied by sun-drying for 168hours (7 days) so as to reduce the moisture content to less than 10% for prolonged storage. Soybean was well toasted to a dark brown colour to reduce the level of anti-nutrients such as tannin, oxalate, trypsin inhibitors, saponin, phytate, flavonoid, cyanides etc. The ingredients were crushed separately into fine grit (maize and soybean) and were later mixed at varying inclusion levels with other ingredients to formulate the various diets. The various diets were formulated to meet the nutritive requirements for broiler chicken. Boiled mango kernel composite meal was used to replace maize at 0%, 10%, 15% and 20% (Table 1) . One hundred and eighty (180) broiler chickens about same weights were randomly selected at eight (8) weeks old and assigned to four treatments (T 1 , T 2 , T 3 and T 4 ) in a completely randomized design. Each treatment consisting of fourty five (45) birds and was replicated into three (3) with 15 birds each per replicate. The house was half walled, roofed with zinc coated metal sheets. The birds were managed intensively in cages of three tiers. Each tier was separated with wood. Wire mesh was used for the walls and doors to allow adequate ventilation/lighting. The dimension of each tier was (1.0 m2 x 0.78 m2). Litter materials (wood shavings) were used on the wooden floors. Each tier was equipped with adequate drinkers and feeding troughs. A floor space of about 0.007m 2 to 0.009m 2 per bird was provided. Source of lighting was provided with the use of electric bulbs to ensure adequate feed intake and local stove (Abacha) as source of heat. Conventional management practices were adopted. The initial body weights of the birds were taken and the birds were randomly distributed into the various experimental units. A known quantity of diets was served to the birds and the left over weighed. Feed and drinking water were given separate ad libitum throughout the period of experiment which lasted for eight (8) weeks. Mean daily feed consumption and weekly body weight gain were determined. At the end of eight (8) weeks, six (6) birds were randomly selected from each replicate and slaughtered. Birds were slaughtered by cutting their jugular veins with a sharp knife and allowed to bleed. After that the carcasses were weighed one after the other in the various treatments and scalded in warm water to soften the follicle of the feathers for easy removal followed by defeathering and then evisceration. The carcasses were finally cut into various parts and each part was weighed and kept separately according to treatments. Weight of cut-off parts and internal organs were determined using a sensitive digital scale. Processed boiled mango kernel composite meal was analyzed for proximate fractions according to the methods described by AOAC (1980) . The data obtained on all the parameters studied were subjected to one-way analysis of variance (ANOVA) using Minitab statistical software version and least significant method (LSD) was used to separate means that differed significantly (P< 0.05) according to Steel and Torrie (1980) . Published by IDEAS SPREAD
Results and Discussion
The mean values for cut off parts of broilers fed different inclusion levels of boiled mango kernel composite meal (BMKCM) is presented in Diarra et al. (2010) and Ate-Biam (2016) who reported no significant differences (P< 0.05) in the parameters measured when boiled mango kernel meal (BMKCM) and fermented mango kernel composite meal (FMKCM) was replaced with maize in broiler finisher diets. The results for the present study contradicts the findings of Abang et al. (2017) who observed significant (P< 0.05) differences in the drum stick weights, head weights, breast weights, back weights and shank weights across treatment groups, with quails fed control diet having the highest mean weights and those placed on 50% least weights in all the aforementioned parameters when quails were fed sun-dried mango kernel meal. It appears the weights of these various cut-off parts reduced with increased supplementation of SMKM across treatments. Mango kernel is a rich source of tannin; tannins are known to interfere with protein digestibility and thereby rendering it unavailable, sun-drying process may not have efficiently reduced this anti-nutrient to a more tolerable level and this may have accounted for the better results recorded with birds fed BMKCM. Similar low weights of cut-off parts were also recorded across treatment by Amao and Sinyanbola (2013) and Rafiu et al. (2014) when broilers were fed heat treated mango kernel meal (HMKM) and sun-dried mango kernel meal (SMKM) respectively. The mean values for organ weights of broilers fed different inclusion levels of boiled mango kernel composite meal (BMKCM) is presented in Table  3 . The mean values for heart ranged from 7.17-9.67g, liver ranged from 32.67-41.50g, kidney from 10.00-14.00g, spleen from 1.00-2.17g, lungs from 10.67-12.00g, gizzard from 47.00-56.67g and intestine from 121.50-134.17g. There were no significant differences (P<0.05) across the treatments for lungs and intestine weights, significant differences were recorded across the treatment groups for heart, liver, kidney, spleen and gizzard weights. This result partially agrees with the findings of Abang et al. (2017) who found no significant difference across the treatments for the Liver, gizzard and intestine weights while significant (P < 0.05) differences were recorded on heart, lungs and kidney weights. Amao and Siyanbola (2013) reported significant (p < 0.05) differences in internal organs of broilers fed SMKM on all the parameters measured with the control experiment having the highest weights. Again this may be due to the processing methods employed. Boiling is a better way of reducing antinutrients like tannins, phytates, etc. when compared with sun-drying. Birds placed on 0% inclusion were found to record the highest values for heart, liver, kidney, spleen, gizzard and intestine weights exception of lungs weights whose weight was highest in 15% inclusion level. This result agrees with that of Abang et al. (2017) who recorded the highest weights in quails fed control diet. Similarly, Amao and Siyanbola (2013) also reported highest mean values in the control diet. Birds placed on 10%inclusion level of BMKCM were found to record least values for heart, kidney, spleen and gizzard weights with exception of liver whose least weight was found with birds fed 20% BMKCM. There was no sign of abnormal increase (inflammation) of the organs measured in all the treatments. The differences observed in the treatments may be physiological as the results did not follow the regular pattern. Mean values are presented as mean ± standard deviation. Means with different superscript in the same row shows that there is significant difference at (P< 0.05)
Conclusion
Results revealed that boiled mango kernel composite meal could replace maize in broiler diet without affecting the carcass and organ weights of broiler chickens.
Recommendation
Boiled mango kernel composite meal can be recommended as a replacement for maize in broiler chicken feed up to 20% level of inclusion.
